Distribution of functional significance of Met-enkephalin-Arg6-Phe7- and Met-enkephalin-Arg6-Gly7-Leu8-like peptides in the blowfly Calliphora vomitoria. II. Immunocytochemical mapping of neuronal pathways in the retrocerebral complex and thoracic ganglion.
Neuronal pathways in the retrocerebral complex and thoracico-abdominal ganglionic mass of the blowfly Calliphora vomitoria have been identified immunocytochemically with antisera against the extended-enkephalins, Met-enkephalin-Arg6-Phe7 (Met-7) and Met-enkephalin-Arg6-Gly7-Leu8 (Met-8). Neurons of the hypocerebral ganglion, immunoreactive to Met-8, have axons in the crop duct nerve and terminals in muscles of the crop and its duct. Certain neurons of the hypocerebral ganglion are also immunoreactive to Met-7, and axons from these cells innervate the heart. Met-8 immunoreactive nerve terminals invest the cells of the corpus allatum. The source of this material is believed to be a single pair of lateral neurosecretory cells in the brain. There is no Met-7 immunoreactive material in the corpus allatum. In the corpus cardiacum neither Met-7 nor Met-8 immunoreactivity is present in the cells. However, in the neuropil of the gland certain fibres, with their origins elsewhere, do contain Met-8 immunoreactivity. The most prominent neurons in the thoracic ganglion are the Met-7 immunoreactive ventral thoracic neurosecretory cells, axons from which project to neurohaemal areas in the dorsal neural sheath and also, via the ventral connective, to the brain. Co-localisation studies show that the perikarya of these cells are immunoreactive to antisera raised against several vertebrate-type peptides, such as Met-7, gastrin/cholecystokinin and pancreatic polypeptide. However, their axons and terminals show varying amounts of the peptides, suggesting differential transport and utilisation. Only a few cells in the thoracic ganglion are immunoreactive to Met-8 antisera. These lie close to the nerve bundles supplying the legs. In the abdominal ganglion, Met-8 immunoreactive neurons project to the muscles of the hindgut. This study suggests that the extended enkephalin-like peptides of Calliphora may have a variety of different roles: as neurotransmitter or neuromodulator substances; in the direct innervation of effector organs; and as neurohormones.